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Photobiomodoulation as a new concept of treatment for Parkinson's disease (PD) has been 

gaining significant attention in recent times. The loss of dopaminergic cells in the substantia 

nigra pars compacta (SNc) of the midbrain is well known to play an important role in PD. 

And, mitochondrial dysfunction in the SNc is widely assumed to be one of the main causes of 

pathogenesis.1,2 It is estimated that 5,000,000 persons worldwide have PD. A certain cure for 

this disease, the second most common neurodegenerative disease, remains elusive.2 

Instead of dopamine, which cannot cross the blood–brain barrier (BBB), levodopa, a 

precursor of dopamine, is the most effective treatment so far, because of its capacity to reach 

the brain through the BBB and alleviate the major symptoms of PD.2 However, there are some 

important limitations of levodopa, such as a wearing-off phenomenon and an on-off 

phenomenon related to the short duration of motor response, and increased dyskinesias, which 

accompany levodopa-induced motor complications.2 

Recent reports indicate that near infrared (NIR) light increases intracellular adenosine 

triphosphate (ATP) synthesis and reactive oxygen species (ROS), thereby boosting 

mitochondrial respiration and ATP production.3 In addition, some reports show that NIR light 

has neurologic effects for brain cell injury.3–5 This suggests the possibility that NIR light 
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generated from a light emitting diode (LED) or low level laser may be applied to 

mitochondria dysfunction in SNc of the midbrain. 

Shaw et al. studied the effect of 670 nm LED in a mouse model of Parkinson's disease. After 

dopaminergic cell injury provoked in SNc by intraperitoneal injecting of 1-methyl-4-phenyl-

1,2,3,6-tetrahydropyridine (MPTP), the authors then compared the NIR treatment group with 

controls.4 There were significantly more dopaminergic cells in the NIR light treatment group 

than in the MPTP group (35–45%).4 The findings indicate that NIR light treatment offers 

neuroprotection against MPTP toxicity for dopaminergic cells in the SNc.4 

In similar study by Shaw et al.,5 Fos expression was observed in the subthalamic region (the 

subthalamic nucleus and zona incerta) with the same intervention in acute and chronic model. 

As a result, NIR treatment reduced (30–45%) the increase in Fos+ cell number evident after 

MPTP insult in both models. This shows that NIR treatment also has the long-lasting effect of 

neuroprotection of dopaminergic SNc cells. 

Similar results were reported in the studies of chronic MPTP model by Peoples et al.6 and 

Liang et al., who showed the preventive effect of LED treatment on neurons damaged by 

neurotoxins.7 Trimmer et al. also tested the effect of 810 nm diode laser on axonal transport in 

a model of human dopaminergic neuronal cells, and demonstrated that NIR treatment may 

also improve neuronal function.8 

In summary, emerging evidence suggests that treatment with LED or low level laser therapy 

(LLLT) may neuroprotect dopaminergic cells in the SNc, by accelerating mitochondrial 

respiration and ATP production. Consequently, it is suggested that phototherapy may suppress 

the progression of neurodegeneration or minimize the symptoms of PD. Attractive as this 

suggestion appears, there are no human studies to support it. Moreover, light penetration 

through the skull may be limited, such that it does not reach the midbrain and the limbic 

system of the human brain. Nevertheless, it seems reasonable to attempt phototherapy 

treatment of intractable PD. 
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